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Abstract of JP2002086585 

PROBLEM TO BE SOLVED: To provide a method 
for manufacturing a tire capable of improving 
uniformity of a tubeiess tire and a molding drum for 
manufacturing the tire. SOLUTION: A cylindrical 
drum 1 for molding the tire comprises a plurality of 
segments 2 divided in a circumferential direction of 
the drum. In this drum 1 , cutout parts 3 are formed 
on lateral both end faces 2 of one segment 2a in a 
lateral direction of the drum, and a width of the 
segment between both the cutouts 3 is narrowed. 
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[Claim(s)] 

[Claim 1] the tire manufacture approach fabricate so that the terminal joint of said inner 
liner may twist so that it may be locate in said notching section , it may absorb a part for 
the thickness in the joint of an inner liner in the notching section and may not project 
outside , in case the inner liner of the shape of a sheet by which standard size cutting be 
carried out be twist around the drum for tire shaping which formed the notching section 
in one drum cross direction both ends side of a segment , respectively and a tire be 
fabricate . 

[Claim 2] The drum for tire shaping which forms the notching section in one drum cross 
direction both-ends side of said segment, respectively, narrows segment width between 
these notching sections, and constitutes and changes in the drum for tire shaping of the 
shape of a cylinder which consists of two or more segments divided into the drum hoop 
direction. 

[Claim 3] The drum for tire shaping according to claim 1 or 2 set up so that the drum 
cross direction die length of said notching section might be equivalent to the thickness 
of the inner liner layer of the tubeless tire wound around said drum for tire shaping. 
[Claim 4] The tire manufacture approach fabricate so that the terminal joint of said inner 
liner may twist so that it may be locate in said notching slot , it may absorb a part for the 
thickness in the joint of an inner liner in a notching slot and may not project outside , in 
case the inner liner of the shape of a sheet by which standard size cutting be carried out 
be twist around the drum for tire shaping in_which the notching slot cross along the 
drum cross direction to one peripheral face of a segment be formed and a tire be 
fabricate . 

[Claim 5] The drum for tire shaping which forms in one peripheral face of said segment 
the notching slot crossed along the drum cross direction, and grows into it in the drum 
for tire shaping of the shape of a cylinder which consists of two or more segments 
divided into the drum hoop direction. 

[Claim 6] The drum for tire shaping according to claim 4 or 5 set up so that said 
notching depth of flute might be equivalent to the thickness of the inner liner layer of 
the tubeless tire wound around said drum for tire shaping. 

[Claim 7] While forming the notching section in one drum cross direction both-ends 
side of a segment, respectively To the drum for tire shaping in which the notching slot 
crossed along the drum cross direction to one peripheral face of a segment was formed 
When the inner liner of the shape of a sheet by which standard size cutting was carried 
out is twisted and a tire is fabricated, The tire manufacture approach fabricated so that 
the terminal joint of said inner liner may twist so that it may be located in said notching 



section and a notching slot, it may absorb a part for the thickness in the joint of an inner 
liner by the notching section and notching **** and may not project outside. 
[Claim 8] The drum for tire shaping which forms in a peripheral face the notching slot 
which crosses between said notching sections along the drum cross direction, and grows 
into it while forming the notching section in one drum cross direction both-ends side of 
said segment, respectively and narrowing segment width between these notching 
sections in the drum for tire shaping of the shape of a cylinder which consists of two or 
more segments divided into the drum hoop direction. 

[Claim 9] The drum for tire shaping according to claim 7 or 8 set up so that the drum 

cross direction die length and said notching depth of flute of said notching section might 

be equivalent to the thickness of the inner liner layer of the tubeless tire wound around 

said drum for tire shaping. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention is concerned with the drum for shaping for 
manufacturing the tire manufacture approach and its tire, and relates to the drum for 
shaping for manufacturing in more detail the tire manufacture approach of having 
improved the homogeneity of a tubeless tire, and its tire. 
[0002] 

[Description of the Prior Art] The conventional drum for tire shaping consists of two or 
more segments divided into the drum hoop direction in the shape of a cylinder. Each 
segment has the curvature and drum width of face of the rate of said, and is attached 
free [ expanding and contracting ]. 

[0003] On such a drum for tire shaping, in order to fabricate a tubeless tire, the inner 
liner layer which prevents transparency of air is first twisted around drum lifting for 
shaping, and splice (superposition) junction of the edges is carried out. 
[0004] Then, since splice junction of the edge 11a of the inner liner layer 11 is carried 
out on the drum 10 for shaping as shown in drawing 5 although a bead core is set after 
winding a carcass layer around the periphery side, also in the carcass layer 12 which the 
splice section 11X stuck on the periphery side at the projection and periphery side, the 
part becomes convex voice. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, as shown in drawing 6 (b), in 
splice section 11X and the other part, the carcass width of face Wa and Wb after setting 
the bead core 13 differs, and only the part by which the direction of the carcass width of 
face Wa of splice section 11X is equivalent to the thickness of the inner liner layer 11 



becomes long, and is changed partially. 

[0006] Moreover, also in the drum hoop direction of the carcass layer 12, only the part 
in which splice section 11X exists has caused a projection and partial fluctuation outside. 
Such partial fluctuation is the cause which has a bad influence on the homogeneity of a 
tire, and the improvement was called for. 

[0007] The purpose of this invention is to offer the drum for shaping for manufacturing 
the tire manufacture approach which can improve the homogeneity of a tubeless tire, 
and its tire. 
[0008] 

[Means for Solving the Problem] In order that this invention may attain the 
above-mentioned purpose, the tire manufacture approach of this invention To the drum 
for tire shaping which formed the notching section in one drum cross direction 
both-ends side of a segment, respectively When the inner liner of the shape of a sheet by 
which standard size cutting was carried out is twisted and a tire is fabricated, Let it be a 
summary to fabricate so that the terminal joint of said inner liner may twist so that it 
may be located in said notching section, it may absorb a part for the thickness in the 
joint of an inner liner in the notching section and may not project outside. 
[0009] Other tire manufacture approaches of this invention to moreover, the drum for 
tire shaping in which the notching slot crossed along the drum cross direction to one 
peripheral face of a segment was formed When the inner liner of the shape of a sheet by 
which standard size cutting was carried out is twisted and a tire is fabricated, Let it be a 
summary to fabricate so that the terminal joint of said inner liner may twist so that it 
may be located in said notching slot, it may absorb a part for the thickness in the joint of 
an inner liner in a notching slot and may not project outside. 

[0010] Furthermore, while other tire manufacture approaches of this invention form the 
notching section in one drum cross direction both-ends side of a segment, respectively 
To the drum for tire shaping in which the notching slot crossed along the drum cross 
direction to one peripheral face of a segment was formed When the inner liner of the 
shape of a sheet by which standard size cutting was carried out is twisted and a tire is 
fabricated, Let it be a summary to fabricate so that the terminal joint of said inner liner 
may twist so that it may be located in said notching section and a notching slot, it may 
absorb a part for the thickness in the joint of an inner liner by the notching section and 
notching **** and may not project outside. 

[0011] Moreover, the drum for shaping for manufacturing the tire of this invention 
forms the notching section in one drum cross direction both-ends side of a segment, 
respectively, and makes it a summary to have narrowed segment width between these 



notching sections, and to have constituted it. 

[0012] Moreover, the drum for shaping for manufacturing other tires of this invention 
makes it a summary to have formed the notching slot crossed along the drum cross 
direction to one peripheral face of a segment. 

[0013] Furthermore, while the drum for shaping for manufacturing other tires of this 
invention forms the notching section in one drum cross direction both-ends side of a 
segment, respectively and narrows segment width between these notching sections, it 
makes it a summary to have formed the notching slot which crosses between said 
notching sections along the drum cross direction to a peripheral face. 
[0014] Since this invention is constituted as mentioned above and the notching section 
is prepared in the drum cross direction both-ends side of one segment, while can arrange 
an edge in the notching section in the splice section of the inner liner layer twisted 
around the drum for tire shaping. Therefore, it becomes possible to make carcass width 
of face of the splice section after the set of a bead core the same as the carcass width of 
face of parts other than the splice section, and it becomes possible to control partial 
fluctuation of carcass width of face, consequently the homogeneity of a tubeless tire can 
be improved. 

[0015] Moreover, the thing in the splice section of the inner liner layer twisted around 
the drum for tire shaping for which while arranges an edge to notching Mizouchi 
becomes possible by establishing a notching slot in the peripheral face of one segment. 
Since the heights resulting from the splice section are lost to the peripheral face of an 
inner liner layer, the carcass layer wound around the periphery stops therefore, 
producing partial fluctuation in a drum hoop direction. Therefore, the homogeneous 
improvement of a tubeless tire can be performed. 

[0016] Furthermore, the homogeneity of a tubeless tire can be further improved by 
preparing both of the notching section and the notching slot which were mentioned 
above to one segment. 
[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on an accompanying drawing. 

[0018] It is each segment from which drawing 1 shows the perspective view showing 
the 1st operation gestalt of the drum for shaping for manufacturing the tire of this 
invention, 1 constitutes the drum for tire shaping and 2 constitutes the drum 1 for tire 
shaping. 

[0019] Said drum 1 for tire shaping is constituted in the shape of [ which consists of two 
or more segments 2 divided into the drum hoop direction ] a cylinder. In the drum 1 for 



shaping, the interior of the expanding-and-contracting device which is not illustrated is 
carried out, and expanding and contracting of each segment 2 are attained synchronizing 
with the direction of the diameter of a drum. 

[0020] The notching section 3 is formed in the drum cross direction both-ends side 2a at 
one segment 2A of the above-mentioned segments 2, respectively. The notching section 
3 is formed so that it may reach from peripheral face 2b of segment 2A to inner skin 2c, 
and the configuration seen from the direction of the diameter of a drum and the drum 
cross direction has become abbreviation rectangle-like. 

[0021] Moreover, base 3a of said notching section 3 is formed in a flat surface parallel 
to a drum hoop direction, and the segment width between both the notching sections 3 is 
narrow. Drum cross direction die-length a of the notching section 3 from drum cross 
direction end-face 2a to base 3a is made into the die length equivalent to the thickness 
of the inner liner layer of the tubeless tire wound around the drum 1 for shaping. 
[0022] Thus, since while can store edge 11a of the inner liner layer 11 in the notching 
section 3 in splice section 11X shown in drawing 6 (b) by forming the notching section 
3 in drum cross direction both-ends side 2a of one segment 2A, it becomes possible to 
make carcass width of face Wa after setting the bead core 13 the same as the carcass 
width of face Wb of parts other than splice section 11X. Therefore, since partial 
fluctuation of carcass width of face can be prevented, the homogeneity of a tubeless tire 
can be improved. 

[0023] Drawing 2 and drawing 3 show the perspective view and sectional view of the 
drum for tire shaping in the 2nd operation gestalt of this invention, and in the drum 1 for 
tire shaping mentioned above, this drum 1* for tire shaping is replaced with the notching 
section 3, and forms the notching slot 4 crossed along the drum cross direction to 
peripheral face 2b of segment 2A. 

[0024] The configuration seen from the direction outside of the diameter of a drum is 
formed in the shape of an abbreviation rectangle, and the notching slot 4 is formed so 
that it may reach to drum cross direction both-ends side 2a. Base 4a is made into the 
curved surface parallel to a drum hoop direction. Depth b of the notching slot 4 has die 
length equivalent to the thickness of the inner liner layer of the tubeless tire wound 
around drum 1' for shaping. 

[0025] Thus, since while can store edge 11a of the inner liner layer 11 in the notching 
slot 4 in splice section 11X as by establishing the notching slot 4 in one peripheral face 
2b of segment 2A shows to drawing 3 , the partial fluctuation produced in the tire hoop 
direction of the carcass layer 12 is avoidable. Therefore, the homogeneous improvement 
in a tubeless tire is attained. 



[0026] Drawing 4 shows the perspective view of the drum for tire shaping in the 3rd 
operation gestalt of this invention, and this drum 1" for tire shaping combines the 1st 
operation gestalt and the 2nd operation gestalt which were mentioned above, and he is 
trying to make the notching slot 4 open for free passage between both the 
above-mentioned notching slots 3. Thus, by combining the notching slot 3 and the 
notching slot 4, it becomes possible to improve the homogeneity of a tubeless tire 
further. 

[0027] In each operation gestalt of this invention in the above, if drum cross direction 
die-length a of the notching section 3 is shown numerically, it can be made the range of 
l-2mm, and will be suitably chosen by the class of tire. Since the thick twist of an inner 
liner layer also becomes it small that drum cross direction die-length a is less than 1mm, 
it becomes difficult to acquire the improvement effect of tire homogeneity also in which 
tubeless tire. 

[0028] Conversely, if 2mm is exceeded, since the thick twist of an inner liner layer will 
also become large, in which tire, the carcass width of face Wa becomes short too much 
and is not desirable. Depth b of the notching slot 4 as well as drum cross direction 
die-length a can be set to l-2mm. 

[0029] Moreover, as drum hoop direction die-length [ of the notching section 3 ] c, it is 
good to make it 10-30mm. If drum hoop direction die-length c is smaller than 10mm, 
the case where splice section 11X of the inner liner layer 11 cannot be stored in the 
notching section 3 depending on the class of tire will arise. Conversely, if 30mm is 
exceeded, since parts other than splice section 11X also become short, carcass width of 
face will become an opposite effect. Drum hoop direction width of face d of the 
notching slot 4 can be set to 10-30mm like drum hoop direction die-length c. 
[0030] Although the above-mentioned operation gestalt explained the case where only 
the inner liner layer 11 was formed inside a carcass layer, **** of this invention is also 
good in the inner liner layer on which the chafer layer was stuck as a reinforcement 
layer. In that case, drum cross direction die-length [ of the notching section 3 mentioned 
above ] a and depth b of the notching slot 4 become the die length equivalent to the 
thickness of the sum total which applied the thickness of a chafer layer to the thickness 
of an inner liner layer. 

[0031] This invention can be preferably used for fabricating the tubeless tire for 
passenger cars especially. 

[0032] [Example] Tire size produced the tubeless tire of 215 / 70R16, respectively on 
the drum for tire shaping of this invention shown in drawing 1 which prepared the 
notching section in one of the segments (this invention drum), and the conventional 



drum for tire shaping (conventional drum) which has not prepared the notching section. 
[0033] 2mm and the drum hoop direction die length of the drum cross direction die 
length of the notching section in this invention drum are 20mm. 

[0034] By the Measuring condition which shows both tires below, it is RRO (Radial 
Runnout : maximum of a radial deflection). And RFV (Radial Force Variation : 
maximum of fluctuation of the radial force) When the evaluation trial was performed, 
the result shown in Table 1 was obtained. 

[0035] The wave of RRO in 1 round of tires the case where the conventional shaping 
drum is used, and at the time of using the shaping drum of this invention was shown, 
and, as for drawing 7 , it turned out by this invention that the wave-like value of RRO of 
the inner liner splice section serves as abbreviation half compared with the former. 
[0036] Moreover, the wave of RFV in 1 round of tires the case where the conventional 
shaping drum is used, and at the time of using the shaping drum of this invention was 
shown, and when the drum narrow [ 1mm of one side of this invention ] was used, and 
when a drum narrow [ 2mm of one side ] was used, in the inner liner splice section, as 
for drawing 8 , it turned out that the magnitude of fluctuation of the force radial 
[ conventional ] serves as abbreviation half. 
[0037] 
[Table 1] 

[0038] It turns out that RRORFV used as the index showing the homogeneity of a tire is 
improved, and this invention drum can improve homogeneity so that clearly from the 
comparison wave of above RRO and the comparison wave of RFV, and Table 1. 
[0039] 

[Effect of the Invention] Since this invention was constituted as mentioned above and it 
can control partial fluctuation of the carcass layer arranged in the periphery side of an 
inner liner layer, it is effective in the homogeneity of a tubeless tire being improvable. 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the drum for tire shaping in which the 1st 
operation gestalt of this invention is shown. 

[Drawing 2] It is the perspective view of the drum for tire shaping in which the 2nd 
operation gestalt of this invention is shown. 

[Drawing 3] It is the sectional view showing the condition of having twisted the inner 
liner layer and the carcass layer to the drum for tire shaping of drawing 2 . 
[Drawing 4] It is the perspective view of the drum for tire shaping in which the 3rd 
operation gestalt of this invention is shown. 

[Drawing 5] It is the sectional view showing the condition of having twisted the inner 



liner layer and the carcass layer to the conventional drum for tire shaping. 

[Drawing 6] (a) is the X-X sectional view of drawing 5 , and (b) is the Y-Y sectional 

view of drawing 5 . 

[Drawing 7] It is the explanatory view having shown the wave of RRO in 1 round of 
tires the case where the conventional shaping drum is used, and at the time of using the 
shaping drum of this invention. 

[Drawing 8] It is the explanatory view having shown the wave of RFV in 1 round of 

tires the case where the conventional shaping drum is used, and at the time of using the 

shaping drum of this invention. 

[Description of Notations] 

1, 1', 1" Drum for tire shaping 2 2 A Segment 

2a Drum cross direction end face 2b Peripheral face 

3 Notching Section 4 Notching Slot 

11 Inner Liner Layer 11a Edge 

11X Splice section 12 Carcass layer 

13 Bead Core A Drum Cross Direction Die Length 

b Depth c Drum hoop direction die length 

d Drum hoop direction width of face 



(19) B*gH$ff/f (jp) 



« 2 > & H 45 If ^ $g (a) 



(ll)ftltttiH&W#^ 

#$§2002-86585 
(P2002 -86585A) 

(43)&§B 0 ¥f&\W 3 /§26 B (2002. 3. 26) 



(51)IntCl. 7 
B 2 9 D 30/24 
30/30 



F I 

B 2 9 D 30/24 
30/30 



4F 2 1 2 



*3SE»* *Wf2ft mJm<D&9 OL (^ 6 H) 



(21)ffl«## 



(22)ffl«B 



ft 1^000 - 279 1 71 ( P2000 - 279 1 71 ) 



^12^ 9 ft 14 B (2000. 9. 14) 



(71) aiaA 000006714 

JltSC»*§KSr« 5 TB36#11^ 

(72) $8W# «M J£# 



(74)f$SA 100066865 

#3®± /WH m— (*2£) 
F^-A(##) 4F212 AA45 AG13 AH20 VA02 VA12 

VA15 VD22 VK02 VL08 VL09 

VP01 



(54) ffiwnzmi *^^w&x&Rtt<D?^^&mtttt&<D&i&m\z?& 



(57) mm] 




(2) 

1 

milE*fe^^> hco 1 o<7) F^Aig#r$|ffi$ffi&cWD^* 

> ^ - ^ ± - m <d sjitc r £ <t 5 cc ike u 

1 * fctt 2 tcietgo £ >f F 9 A. 

im^m 4 ] -tz ^ > h <D 1 o<Dj*jgffiec F "7 A<g# 

*«"C5R4X LTtt«ttc3gtH L ft t><fc 5 {aSJfc-r £ £ ^ ^ 

i58Bt^rf> F©1 oQfl-JSffifc: FvA*I^TfBiCcf9or 
A 0 

mm F^Acc#isi5ti5^*-^ux^^+o-/>^- 
fc« 5 tciE*8© * ^m&m f 5 a, 

loo^jgfflcc F^AiB^lSlCc/aorfltBr-rSftJO^* 

[imms ] F^AH*lftCC^Sl|UA:««CD-fey>> 
jtyfS-fe^> KD1 "OOF^A*g^ri§jMS6ffitcW0^* 
5£<T&— J^Hffitc F^AiH^CCffiorfflBWO 50 



«fH 2002-86585 
2 

^ffl F^A„ 

la 5 n y ^ - rf u * £ +> <d > ^ - ^ ^ - m <d m 

[ftHOIHIIttBMI!] 
[0 0 0 1] 

[#69§©«T4&«#»] comm. m^mM-fim 

[0 0 0 2] 

tO 0 0 3] COi^&^-YirjaEJgfflF^ACCcfcD, * 

[0004] tti^r , *-^xji%-e©j^awjcc«ip| l 

Rg^fflF^Al 0±^C-Y>^-^H r ^-Jl 1 lCDfflgpi 
[0 00 5] 

[*W3&s«*b<fc^ i-rSHHH] ^<Dtc&>. @6 (b) 
fcT- F37 1 3*42^ hLfc»©*-*^(|Wa, 

[0 00 6] ^f/c, ii-HXm 1 2<Z>F-7Aja#fqKC*5 

[0 00 7 ] C©«W(DBfl«j«-, ^^.-^IxX^^^cD 
[0 00 8] 

01 o<d F^Ad^M^atcftjo^^gp^r-eti-en^ 



3 

<DA>+-5Ai--&mttttx*A+&i^1r&l& x 15 

[ooo9]*/c, c <DmxDm<D* a ^mm^m*, 
jz?j> b <o i r><D9\- mmc K5a«#[dkc&otbhk 

[0010] HOC, CCD^BjCDffecD^ -f +»jfi;£ffitt % 
■b^>h©lo©K ^ A<g;£|fiiffi48ffi«:«J 9 ^#SiS£ 

A^fSBmb'^AlC, tt$ffi2tltcis-bVi<DA>1- 
~^Ai'-ZmmiXZA*&f8 t B?Z>¥&> tmA>i^ 

[0 0 l l] CCD^BJCD^-Yi-?rM^t--S/c^CD 
&<D/&7FJffi Ate, -fe£^> b<D 1 oO^ilffiCC 

[0013] jecc* c^woffico^-f+sujarsfc 

[0 0 14] CCmWte x ±E©<fc5tC«}|R3*i % lo 



(3) ^20 02 -8 6 5 8 5 

4 

[0015] 1 o<D-fe^> hO^JHD(C«)Q^ 

*iH*39:W5cir, ZA^mmb^Aicmzttv^ 

10 [00 16]»C, 1 0CD*fe^^> FCC±aOfcW0^ 
[0017] 

[0 0 18] HI C<DISWD*^+*»£^£fc«> 

20 [o o i 9 ] mm^A^f&mm f^a us, f 7 ahs 

[0 0 2 0 ] ±IB-fe > h 2 CDrtcD 1 ocD-fe >tV > F 

b2 A<D9bmffi2 b^6rt^E2 c^rlt^J;^cf 

[0 02 1 ] */c, jWEft9^*»3©fiffi3a«\ F 
^AS^IfilCc^tftt^FffitcJBjaSft, WtW9*»8li3HB 
(D-feyy> HI#Jfc< 4oW4. F^A»I;£ftj8ffi2 
a^61ffi3 a ^r-(DW«5^#a53CD A(ta^[S]g^ 
a«, ffi^ffl K^A 1 fc«l33nS^jx-^U^^-/ + 

[0 0 2 2 ] C (Dcfc 5 1 ocD-fe ^y>F2ACDK^A 

40 me (b) 1 xicfc^^>— -no a 

>t-7^t-ll lOfltSISl 1 a^r^f0^^5P3^lK 
&>&C£#-e££CD-'e, t^- F37 1 3*-fey b Ltc'& 
<D#-ijXlBW SL&xy? A 1 X&L9b<Dffiffi<D* 

[oo2 3]a2svB3«, c<D&w(Dm2mmBm 

^L, C(D$ A ^JSTfcffl F7A 1 ' fcfc, iijzEO/c^^i- 

50 OTF7Ancfc^r, «JO^*a53ccRiir, -fey 



5 

coo2 4] «jo*:#fli4tt, K^AS^ifij^Mw^em 

tcMWfiKtmvtlcBi&S ti* F^A*»5fffip«MB2 a 
Sr»T4<fc5teJKliR3ft-Ctr>*. J6ffi4 a« F^A« 
^fcWttlMKci/T*S. W9^£??t4(D&3b 

[0 0 2 5 ] C(Dcfc^iC 1 oCD-fe^> h 2 ACWUgffl 10 

2 bCC«J0^*«4*aa:^4Ci6Cj:0, 03ic^-rJ: 
5tc, X:/^*gfll 1 XGC:fctf&— ^CD-O^-^-f 

KDSSPl 1 a*W0*S»4CCJK#SC±;W 

[0 0 2 6] H4«, CO»l8©»3HjfiJI5JBCC*$W4 
F7A1 "« % ±aSL/^:»l**^«<bm2j|StJgJ»<fc 

[0 0 2 7] ±8BCC*5W4c©#SI9(DSJai6Jga8K:*5C> 
"C, W0^»»3OF^A(ttfriSi*Sa*»«»«:^t- 
<h % 1— 2irni0ffifHteT&C£#r#, ^-Y^CDaSCC 
<fc0j8Bj»IR3*i£. F^Afc#|fij«3a#lmi*»C 

to, c^Tiio^A-^u^ai^^ccteCirfe*-/^— 30 

[0 02 8 ] a!{C2nm*M^4<k, -Y>7"-^7"-JI 

ft*j*4<Da!3bfc K^Afi^iSifiSaiBafc 1-2 

[0 02 9] *yfcW0^*8B3(OK^AS^fnlS3 c <fc 
bXit. 1 0-3 OmmCcT^CD^m^ F^A/S^fag 

>t-7^t-ll 1 CDX^^gpi 1X^0^ 40 
a$3CCJR8b^Ci^r#^Ciii^^D-So iMCC 3 0 mm 
*fl^4<fc, x^-r^ssi 1 X«#©^#fc*7--*7;* 

«ts©-eiB:S**K:«c*. KD^S40F7A 

«3fr|Sl« d h K ^ AjH^Ti$iSS c 1 0 - 3 0 mm 

icrzct&nzz. 

[0 0 3 0] ±iE^ifcJfc«Ttt, #-#*JB<DrtftjCC^ 



^13 2002-86585 
6 

[0031] commit* fticmmmmo? 

[0 0 3 2 ] C^MlW] -fe^> FOl-oCc«J0X*8B 
*aftW/cHlCC^-rc©^?H©*^+JsSJBffl F^A (* 

'+fl0BfflF^A (S£*F^A) (CcfcO. * X** 
2 1 5/7 OR 1 6<D^-:/U;*£^£^*l-enfP 

[0 0 3 3 ] F^ACC*jWS§J0^*8BC[) F^A 

«*|nIfi3«2nmL F5 AJS;£ftfi3tt2 0 ran^**. 

[0 034] W^-fir^JaTtC^-rarj^mCcfcO, R 
RO (Radial Runnout : ^&fr[6j<£>?in<D§Affi) 
RFV(Radial Force Variation : ¥M#fa<£>;fr<E>^i& 
O^Afil) (Di^ffilSM^tf o/ciC6, 511 

[003 5]i7(J 4 SeSOJERJBF^ASffifflLfcW^ 
*«^©^F-7A*ftfflb/c»^(D^^ir lMKC 

> -f - *y 4 ir - X V" 5 * SB CO R R O <D WLffi CO fit 

[0 03 6] $/c. H8tt, fie*ORBKF^A*flMaL 
*#6!8©J5EJKF^A*fi6fliLfcti^<D^-/+' 

0>t{Wlmm^^ F^Aifieffll/fcW^i, Jt{M2mm#a> 
[0037] 

[*l ] 







?£*K5A 


RROW 


0. 8 


l. 5 


RFV(daN) 


l 


2 



[0 0 3 8 ] JbiE<E> R R O (DktW8MJBLZP R F V©Jt« 
[0 0 3 9 ] 

t\ ^>^--5-<^-JBcD^affJtcieaa:3*is*-*x 



>■ 



C5) 



2002-86585 



8 



[01] CCDMIOH 1 MWlt^t * *f +SBI5ffl F 

[03] m2<DZA'\>mzm fvaic-ot-^at- 

[04] C©»IB©*3SOWlB*^r*^+Ji»BfflF 
[05] £e*<D^^^^fflK^Atc-/>^--7>f^- 
[06] (a) «H5<0X-XKffiBI, (b)te05<D 

[07] K^A*«fflLfc*i^i. 
ASK K 7A4ttfflUfc«^©* -f +* 1 JStcteWS R R O * 



[0 8] fiasOJflHBK^AftftflBUfca^i, *J6W© 
^ F7A*ttfflL/c«^0jr A * 1 JSKCfcWS R F V 

1. 1' . 1" **+«BI«lK*A 2, 2 A -fey 

^> h 

2 a K^ANt&AMB 

io 1 1 ^>^-^>r^- 

1 1 X 



13 b-h*37 
fag 3 



2 b ^fiUffi 

1 1 a *SSP 
1 2 — 



a h*7Ate^ 



[01 ] 

2b 2> 




2b 2A 





[02] 



2b 4a 



[03] 





[04] [05] 




(6) 



#^2002-86585 



[MB] 



[M7] 



(a) 



13 



(b) 



Wb 



o, 



10 



13 



Wa 





[i8] 



RFVOfiM 




RFV*» 
UAH 




CRFV 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



